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Abstract:            
The present study used bibliometric and visualization techniques to analyze wastewater literature 
published in the Web of Science 2019-2020. The bibliometrix tool based on R package, Excel, 
MS-Access, ScientoPy, and VOS-viewer software packages were used for data analysis and 
bibliometric indicators extraction. This is for evaluating the research productivity of wastewater 
based on the data collected from documents that covered two recent years. The work ventured to 
examine wastewater researchers’ overall performance in their research quest, productivity 
achievements, and publication accomplishments. The study answered questions related to most 
productive countries, organizations, and authors; preferred types of researcher’s sources; 
authorship collaboration; most frequently used keyword and co-occurrence network in 
wastewater research; and influential research’s citations and usage. Likewise, focus concentrated 
on top-ranked publications, authors per document, degree of collaboration based on the data 
collected. During the study, a total of 8893 documents types were investigated from different 
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Sources. The higher rate of total publications, total citations, and total links strength are noted for 
the Peoples Republic of China. Nonetheless, Australia, Italy, and Germany, respectively, scored 
the best for citation impact. Highly research producing organization on wastewater concerning 
total publications, total citations, total links strength, and citation impact are observed to be the 
Chinese Academic of Science headed the scenario. 
  
 
Keywords: Bibliometric; Author impact; Authorship pattern; Citations trend; Source impact; 
Usage; Wastewater. 
 
1. Introduction 
Water whose chemical, physical, or biological properties have been changed due to domestic, 
industrial, or agricultural works is called wastewater. According to the United Nations report, the 
world produces about 1,500 Km3   wastewater every year, six times more than what exists in all 
the world [1]. About 80% of all wastewater is discharged into the world’s waterways, resulting 
in health, environmental, and climate-related problems. This poses a severe threat to humanity 
[2]. More deaths are attributed to unsafe water consumption globally every year compared to any 
other reason [3]. 
Bibliometric analysis is used as a tool for mapping published scientific research records. 
Nowadays, it is widely recognized as a method to evaluate research in a particular area. 
Bibliometric analysis is also an essential approach to identifying the research trends in an area 
[4]. Therefore, the main aim of the present study is to evaluate global scientific literature on 
wastewater. This study combined bibliometric with modern visualization techniques to get a 
clear picture of international output wastewater research output. 
2. Literature Review 
Bibliometric is characterized as applying mathematical and statistical methods to articles, books, 
and other media used in the analysis of scientific publications. Jiang et al. (2018) also reported 
that bibliometric methods could be used to evaluate the development of a domain mathematically 
during a particular period.  In their research on bibliometric analysis related to the role of 
nanomaterials and nanotechnologies in the treatment of wastewater, he has found that the 
Chinese Academy of Sciences, Tongji University, and Harbin Institute of Technology from 
China are the most productive institutions [5]. Kalantari et al. (2017) stated that a detailed 
overview of the publishing trends is provided by document form and language, year of 
publication, country contribution, journal analysis, research field analysis, web overview of 
science categories, authors’ analysis, author keyword analysis, and keyword plus. Additionally, 
they claimed that this research’s uniqueness is that it offers a citation analysis method based on 
the number of authors, number of pages, and references from the multi-regression analysis [6]. 
Zhou et al. (2018) used bibliometric analysis and word cluster analysis to analyze database-based 
sanitation work using the Science and Social Science Citation Index. Their findings showed that 
sanitation is a vast field connected to multiple categories. The increasing number of publications 
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indicates a strong interest in this area, the majority of which occurred in developed nations [7]. 
Likewise, the findings obtained by Zhu et al. (2019) showed a major expansion of the literature 
related to water footprint studies [8]. 
 
3. Objectives: 
The main objectives of the study are: 
1. To identify the most productive countries, organizations, and authors.  
2. To identify the preferred types of sources in which wastewater researchers would like to 
publish their work. 
3. To find out the authorship and collaborative pattern of wastewater researchers. 
4. To explore the most frequently used keyword and co-occurrence network in wastewater 
research. 
5. To find out the relationship exists based on three-factor analysis (countries, keywords, 
organizations). 
6. To identify the highly influential research papers concerning citation and usage count on 
wastewater. 
7. To identify the top funding organizations and subjects related to wastewater literature. 
 
 
 
 
 
4. Methodology 
  
To analyze the global research output of wastewater literature, data were downloaded from the 
Web of Science database, and the current research analysis used bibliometric and visualization 
techniques. For data analysis and bibliometric indicators extraction, Bibliometrix, ScientoPy, 
Excel, MS-Access, and VOS viewer software packages were used to evaluate the research 
productivity based on data collected from different documents covering two years. Total results 
reached 8893 documents. The search date denoted 18/7/2020. Search technique has included the 
following products: TI= (sewage* or effluent* OR Wastewater* OR "wastewater*" OR "waste-
water*" OR "virus’s removal*") OR AK= (Wastewater* OR "wastewater*" OR "waste-water*" 
OR "virus’s removal*") AND TS= (covid 19 OR coronavirus OR covid19 OR covid-19 OR 
ncov2019 OR sars-cov-2 OR sars AND cov 2 OR orthocoronavirinae). Table (1) shows numbers 
of total publications, total citations, usage (180 days), and usage (since 2013). This is related to 
the article; review; article early access; proceedings paper; article proceedings paper; review 
early access; proceedings paper book chapter review; or book chapter. The sequence, pattern of 
preference, coverage, and use is in the order outlined, with article writing having the lead. In this 
research, a Scientometrics visualization software, Cite Space, was used as a text mining and 
visualization tool for bibliometric analysis, as recommended by Li et al. (2019) [9]. 
                                   
Table 1: Total research output on wastewater literature from 2019-2020 and Jan-July 2020 
Document Type Total 
Publications 
Total 
Citations 
Usage (180 
Days) 
Usage (Since 
2013) 
Article 7622 19043 72510 198775 
Review 505 2952 15757 32800 
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Article; Early Access 377 113 1594 2431 
Proceedings Paper 179 26 148 247 
Article; Proceedings Paper 175 417 952 3211 
Review; Early Access 29 6 370 461 
Proceedings Paper; Book 
Chapter 
5 6 12 44 
Review; Book Chapter 1 6 37 60 
 
5.  Results and Discussion  
An analysis of the overall growth trend Cite Space and VOS-viewer were used to create overlays 
maps, analysis, and visualization of bibliographic data from the Web of Science database.  
Analysis of the overall growth trend is portrayed in figure (1). This has been done for numbers of 
total publications, total citations, usage (180 days), and usage (since 2013). Figure (1) shows the 
publication and citations trend in wastewater literature. The inner-circle shows the number of 
publications, citations, and usage count of 2019, while the outer circle shows the same variables 
during 2020. 
 
 
 
 
Figure 1: Publication and citations trend in wastewater literature.  
 
Top twenty (20) highly publishing countries on wastewater literature were as presented in Table 
(2). It is interesting to note the higher rate of total publication, total citation, and total link 
strength for the Peoples Republic of China. Nonetheless, Australia, Italy, and Germany, 
respectively, scored the best for citation impact. 
 
Table 2: Top twenty influential countries on wastewater literature 
Country TP TC Total Link Strength Citation Impact 
Peoples Republic of China 2916 9410 2615 3.23 
USA 772 2493 1065 3.23 
0
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India 756 1771 910 2.34 
Spain 476 1420 822 2.98 
Iran 410 883 343 2.15 
Brazil 409 707 440 1.73 
Australia 332 1260 781 3.80 
Canada 310 1045 460 3.37 
Poland 307 621 286 2.02 
South Korea 292 948 504 3.25 
Italy 268 946 530 3.53 
Japan 254 666 360 2.62 
Malaysia 254 615 315 2.42 
Turkey 247 445 273 1.80 
Germany 224 678 343 3.03 
England 221 778 403 3.52 
France 190 663 263 3.49 
Pakistan 177 500 307 2.82 
South Africa 172 414 246 2.41 
Egypt 165 473 222 2.87 
Key: TP = total publication, TC = total citation, CI = citation impact 
 
The top twenty highly publishing countries for the period from 2019 to 2020 and Jan-July 2020 
are displayed in Fig. (2). The clustering of all countries except the Peoples Republic of China 
indicates their lower pattern of redetected parameters. 
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Figure 2: Top twenty highly publishing countries from 2019-2020 and Jan-July   2020. 
Highly research producing wastewater organizations are portrayed in Table (3) and Fig. (3) for a 
complete publication, total citation, total link strength, and citation impact. Chinese Academic of 
Science headed the scenario. This result agrees with the findings of Li et al. (2019) on their work 
on research hotspots and trends for nanomaterials in the environment [10]. 
 
 
 
 
 
 
 
 
 
 
Table 3: Top twenty highly productive organizations 
Organization Country TP TC Total 
Link 
Strengt
h 
Citatio
ns 
Impact 
Chinese Academic of Science China 337 1104 293 3.28 
University of Chinese Academy of Sciences China 160 456 191 2.85 
Tsinghua of University China 147 640 103 4.35 
Harbin Institute of Technology China 143 720 147 5.03 
Tongji University China 97 349 70 3.60 
Shanghai Institute of Pollution Control and 
Ecological Security 
China 79 317 73 4.01 
University of Queensland Australia 73 186 43 2.55 
Nanjing University China 72 291 48 4.04 
Islamic Azad University Iran 67 162 5 2.42 
Beijing University technology China 65 233 58 3.58 
Chongqing University China 62 209 68 3.37 
Tianjin University China 61 259 52 4.25 
South China University of Technology China 58 197 38 3.40 
Nanyang Technology University Singapor
e 
53 243 56 4.58 
Indian Institute technol India 50 145 20 2.90 
Sichuan University China 49 90 25 1.84 
Shanghai Jiao tong University China 47 236 30 5.02 
Sun Yat-sen University China 46 144 44 3.13 
Shandong University China 45 134 31 2.98 
Technology University of Denmark Denmark 45 231 51 5.13 
TP= total publication, TC= total citation, CI=citation impact 
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Figure 3: Top twenty highly publishing organizations from 2019-2020 and Jan-July 2020 
 
Table (4) displays the most prolific Author’s impact through publications and citations, 
emphasizing total publication, total citation, Publication Start Year, h_index, and g_index. In this 
regard, Liu Y of Zhongyuan University Technology and China was noted to have the most 
prolific Author’s impact. 
 
Table 4: Authors impact through publications and citations 
Autho
r Affiliation and Country 
T
P 
T
C 
Publicati
on 
Start 
Year 
h_ind
ex 
g_ind
ex 
Liu Y 
Zhongyuan University Technology  
and China 80 
37
5 2019 10 16 
Zhang 
Y 
China University Mining & Technology  
and China 77 
27
7 2019 8 13 
Wang 
Y  China University of Petroleum and China 66 
29
3 2019 11 15 
Li J Tongji University and China 69 
22
3 2019 8 13 
Li Y Tongji University and China 56 
19
1 2019 8 12 
Wang 
L 
The Chinese Academy of Sciences  
and China 48 
15
7 2019 6 11 
Li L 
Qingdao University of Science and 
Technology 44 
13
6 2019 7 9 
 
8 
 
and China 
Li X 
The Hebei University of Technology and 
China 44 
20
1 2019 7 12 
Li YY The University of Hong Kong and China 42 
16
4 2019 7 11 
Zhang 
H Kyoto University and Japan 41 69 2019 5 5 
Yang 
Y Tsinghua University and China 40 
11
9 2019 6 9 
Zhang 
L Luoyang Normal University and China 40 92 2019 6 8 
Liu J The University of Melbourne and Australia 38 
13
5 2019 7 9 
Wang J Nanjing University and China 38 
13
6 2019 6 10 
Zhang 
X Jilin Jianzhu University and China 38 64 2019 5 6 
Wang 
Q Harbin Institute of Technology and China 35 
15
1 2019 7 11 
Zhang 
Q Fuzhou University and China 35 
13
8 2019 7 11 
Peng 
YZ Beijing University of Technology and China 34 
11
5 2019 6 10 
Zhang 
J 
The South China University of Technology 
and China 34 
11
0 2019 6 9 
Li N Tianjin University and China 33 
17
9 2019 7 12 
 
The top twenty authors correspondence country on wastewater literature is shown in Table (5). 
The classification has been stressed on for each country’s articles, frequency, single country 
papers (SCP), multi-country papers (MCP), and multi-country papers ratio. China’s lead 
overweight others for all detected items. In their work on current developments and potential 
prospects for the bibliometric study of industrial wastewater science, Zheng et al. (2015) arrived 
at similar conclusions[11].  
 
Table 5: Top twenty authors correspondence country on wastewater literature 
Country Articles Freq SCP MCP MCP_Ratio 
China 2750 0.309754 2170 580 0.2109 
India 659 0.074228 559 100 0.1517 
USA 437 0.049223 311 126 0.2883 
Iran 375 0.042239 294 81 0.216 
Brazil 374 0.042127 312 62 0.1658 
Spain 319 0.035932 237 82 0.2571 
Poland 288 0.03244 253 35 0.1215 
Canada 209 0.023541 149 60 0.2871 
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Turkey 205 0.023091 185 20 0.0976 
Korea 203 0.022866 143 60 0.2956 
Italy 201 0.02264 129 72 0.3582 
Malaysia 200 0.022528 107 93 0.465 
Australia 192 0.021626 93 99 0.5156 
Japan 156 0.017572 88 68 0.4359 
Germany 127 0.014305 81 46 0.3622 
South Africa 120 0.013517 96 24 0.2 
Egypt 118 0.013291 77 41 0.3475 
Pakistan 110 0.01239 68 42 0.3818 
United Kingdom 108 0.012165 52 56 0.5185 
Portugal 101 0.011376 68 33 0.3267 
SCP=single country paper, MCP=multi country paper 
 
Source Impact for highly influential research journals is shown in table (6). It is exciting noting 
the coverage of wastewater aspects within different fields that included cleaner production; 
engineering: environmental chemical water; environment; environmental: management, science 
and technology pollution protection; desalination; hazardous materials; pollution research; 
process safety; separation and purification; science; technology; and water: process, treatment, 
research science, and technology. Such results align with Qi et al. (2019) in their results while 
researching algal-bacterial symbiosis bibliometric research in wastewater treatment[12]. 
 
Table 6: Source impact 
Source TP TC h_in
dex 
g_in
dex 
IF Publisher Country 
Science of the Total 
Environment 
606 2655 18 27 6.551 Elsevier Netherlands 
Bioresource 
Technology 
406 1756 16 22 7.539 Elsevier Netherlands 
Desalination and 
Water Treatment 
381 168 5 7 0.854 Desalination 
Publications 
Italy 
Environmental Science 
and Pollution Research 
375 576 10 13 3.056 Springer 
Heidelberg 
Germany 
Chemosphere 344 1207 14 18 5.778 Pergamon-
Elsevier 
Science Ltd 
England 
Journal of Cleaner 
Production 
333 1348 18 24 7.246 Elsevier Sci 
Ltd 
USA 
Journal of 
Environmental 
Management 
302 1022 14 18 5.647 Academic 
Press Ltd- 
Elsevier 
Science Ltd 
England 
Water Research 245 1350 17 23 9.130 Pergamon-
Elsevier 
England 
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Science Ltd 
Journal of Hazardous 
Materials 
218 1015 16 21 9.038 Elsevier Netherlands 
Chemical Engineering 
Journal 
215 1439 19 26 10.65
2 
Elsevier 
Science Sa 
Switzerland 
Journal of Water 
Process Engineering 
214 365 8 10 3.465 Elsevier Netherlands 
Environmental 
Technology 
186 389 8 10 2.213 Taylor & 
Francis Ltd 
England 
Water 172 188 5 7 2.544 MDPI Switzerland 
Separation and 
Purification 
Technology 
161 547 12 14 5.774 Elsevier Netherlands 
Water Science and 
Technology 
157 73 4 4 1.638 IWA 
Publishing 
England 
International Journal 
of Environmental 
Science and 
Technology 
146 250 6 11 2.540 Springer Iran 
Journal of 
Environmental 
Chemical Engineering 
118 437 9 15 4.300 Elsevier Sci 
Ltd 
England 
Environmental Science 
& Technology 
83 200 7 9 7.864 Amer 
Chemical Soc 
USA 
Environmental 
Pollution 
81 212 7 9 6.792 Elsevier Sci 
Ltd 
England 
Process Safety and 
Environmental 
Protection 
76 264 9 11 4.966 Elsevier England 
 
Within the authorship pattern Fig. (4) shows the top fifteen authorship pattern graphs. The 
dominance of a fourth shared publication criterion asides three and five authorship relationships. 
A similar finding has been reported by Velasco-Munoz et al. (2018) within their network map 
with collaborations based on co-authorships as related to Bibliometric Analysis for Advances in 
Water Use Efficiency in Agriculture[13]. 
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Figure 4: Authorship pattern 
 
The authors’ keywords analysis revealed Fig. (5) and Fig. (6). The author keywords (minimum 
number of occurrences of 60) is portrayed in the figure. Figueroa-Rodríguez et al. (2019) noted 
that the lines’ thickness reflects the tightness of cooperation [14]. 
 
Figure 5: Co-occurrence network of author keywords (minimum number of occurrences: 
60). 
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Figure 6: Keyword Analysis between the years 2019-2020 and Jan-July 2020. 
 
The term analysis figure is drawn within Fig. (7), demonstrating the pattern of five general 
clusters. The same trend has been arrived at by Al-Jabi (2018) for his term map of the global hot 
leishmaniasis research topics over a certain period as extracted from titles and abstracts of 
publications [15]. 
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Figure 7: Term Analysis  
 
Term Table (7) wastewater identified occurrences and relevance score in the shown order 
covering adsorption, assessment, case study, degradation, effluent, impact, membrane and 
bioreactor, nitrogen removal, occurrence, optimization, sewage, sludge, soil, waste, and 
wastewater (treatment, plant, municipal, industrial). 
 
Table 7: Most occurred terms  
Term Occurrences Relevance Score 
Wastewater 2897 0.9481 
Wastewater treatment 885 0.9106 
Effluent 605 0.4747 
Sewage sludge 491 1.2566 
Wastewater treatment plant 418 1.0739 
Assessment 293 0.5164 
Membrane 262 0.9501 
Degradation 199 1.1298 
Adsorption 197 0.6648 
Optimization 195 0.4829 
Impact 184 0.4202 
Municipal wastewater 181 1.0353 
Waste 176 0.8206 
Industrial wastewater 172 1.0447 
Membrane bioreactor 165 0.8814 
Sewage 165 0.672 
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Soil 150 0.8162 
Case study 113 0.8004 
Nitrogen removal 112 1.1466 
Occurrence 112 1.227 
 
Highly cited top twenty articles on wastewater are shown in table (8) depicting author; year; 
Source;  total citation; usage count (last 180 days); and usage count (Since 2013) per year. 
The article Multifunctional Iron-Biochar Composites for The Removal of Potentially Toxic 
Elements, Inherent Cations, And Hetero-Chloride from Hydraulic Fracturing Wastewater 
achieved the highest citation among twenty others. 
 
Table 8: Highly cited top twenty articles 
Title Author Year Source TC U1 U2 TC/PY 
Multifunctional Iron-Biochar 
Composites for the Removal 
of Potentially Toxic Elements, 
Inherent Cations, and Hetero-
Chloride from Hydraulic 
Fracturing Wastewater 
Sun YQ 2019 Environment 
International 
104 78 144 52 
Advantages and 
Disadvantages of Techniques 
Used for Wastewater 
Treatment 
Crini G 2019 Environmental 
Chemistry 
Letters 
78 34 64 39 
Microplastics In Wastewater 
Treatment Plants: Detection, 
Occurrence, and Removal 
Sun J 2019 Water 
Research 
77 192 644 38.5 
Consolidated Vs. New 
Advanced Treatment Methods 
for The Removal of 
Contaminants of Emerging 
Concern from Urban 
Wastewater 
Rizzo L 2019 Science of 
The Total 
Environment 
77 108 399 38.5 
In-Situ Fe-doped G-C3n4 
Heterogeneous Catalyst Via 
Photocatalysis-Fenton 
Reaction with Enriched 
Photocatalytic Performance 
for Removal of Complex 
Wastewater 
Hu JS 2019 Applied 
Catalysis B-
Environmental 
70 202 473 35 
Photocatalytic Recovery Of H-
2 From H2s Containing 
Wastewater: Surface and 
Interface Control of Photo-
Excitons in Cu2s@Tio2 Core-
Shell Nanostructures 
Rao VN 2019 Applied 
Catalysis B-
Environmental 
60 49 187 30 
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Performance of Secondary 
Wastewater Treatment 
Methods for The Removal of 
Contaminants of Emerging 
Concern Implicated in Crop 
Uptake and Antibiotic 
Resistance Spread: A Review 
Krzeminski 
P 
2019 Science of 
The Total 
Environment 
60 93 454 30 
Graphene-Based Adsorbents 
for Remediation of Noxious 
Pollutants from Wastewater 
Ali I 2019 Environment 
International 
59 47 81 29.5 
Textile Dye Wastewater 
Characteristics and 
Constituents of Synthetic 
Effluents: A Critical Review 
Yaseen DA 2019 International 
Journal of 
Environmental 
Science and 
Technology 
58 20 90 29 
Carboxymethyl 
Cellulose/Polyacrylamide 
Composite Hydrogel for 
Cascaded Treatment/Reuse of 
Heavy Metal Ions in 
Wastewater 
Godiya CB 2019 Journal of 
Hazardous 
Materials 
57 82 449 28.5 
Intracellular Polymer 
Substances Induced 
Conductive Polyaniline for 
Improved Methane Production 
from Anaerobic Wastewater 
Treatment 
Hu Q 2019 ACS 
Sustainable 
Chemistry & 
Engineering 
55 14 47 27.5 
A Review on Fenton Process 
for Organic Wastewater 
Treatment Based on 
Optimization Perspective 
Zhang MH 2019 Science of 
The Total 
Environment 
54 231 508 27 
Composite Nanofibers 
Membranes of Poly (Vinyl 
Alcohol)/Chitosan for 
Selective Lead (Ii) And 
Cadmium (Ii) Ions Removal 
from Wastewater 
Karim MR 2019 Ecotoxicology 
and 
Environmental 
Safety 
54 43 205 27 
Direct Z-scheme 2d/2d 
Mnin2s4/G-C3n4 
Architectures with Highly 
Efficient Photocatalytic 
Activities Towards Treatment 
of Pharmaceutical Wastewater 
and Hydrogen Evolution 
Chen W 2019 Chemical 
Engineering 
Journal 
52 69 348 26 
Interaction Between Chlorella 
Vulgaris And Nitrifying-
Sepehri A 2020 Journal of 
Cleaner 
52 93 93 52 
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Enriched Activated Sludge in 
The Treatment of Wastewater 
with Low C/N Ratio 
Production 
Feasibility of Industrial-Scale 
Treatment of Dye Wastewater 
Via Bio-Adsorption 
Technology 
Li W 2019 Bioresource 
Technology 
50 69 211 25 
Simultaneous Removal of 
Tetracycline and 
Oxytetracycline Antibiotics 
from Wastewater Using a Zif-
8 Metal Organic-Framework 
Li N 2019 Journal of 
Hazardous 
Materials 
50 90 347 25 
Introducing an Alternate 
Conjugated Material for 
Enhanced Lead (Ii) Capturing 
from Wastewater 
Awual MR 2019 Journal of 
Cleaner 
Production 
49 10 46 24.5 
Geographical Patterns of NIRS 
Gene Abundance And NIRS-
Type Denitrifying Bacterial 
Community Associated with 
Activated Sludge from 
Different Wastewater 
Treatment Plants 
Zhang HH 2019 Microbial 
Ecology 
49 22 57 24.5 
Removal of Colorants from 
Wastewater: A Review on 
Sources and Treatment 
Strategies 
Pavithra 
KG 
2019 Journal of 
Industrial and 
Engineering 
Chemistry 
47 65 152 23.5 
TC= total citation; U1= usage count (last 180 days); U2= usage count (Since 2013) 
 
Three-factor analyses of major aspects of the data are scattered for keywords, Authors, and 
sources, as presented in Fig. (8). 
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Fig. 8: Three-factor analysis of relationship among keywords (left) Author (middle), and 
Source (right). 
 
Country collaboration map on wastewater literature gives a global picture, as shown in Fig. (9) 
and Table (9).  Significant collaboration is spotted between European, American, and Asian 
fringes. Notably are these connections where wastewater reclamation and reuse are flourishing. 
A pattern of lesser collaboration is evident for African and Middle Eastern sectors. Tang et al. 
(2018) concluded that geographical location is an important factor determining international 
cooperation in their bibliometric overview for ten years of sustainability [16].  
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Figure 9: Country collaboration map on wastewater literature 
 
                             
 
The top twenty highly used subject areas are identified in Fig. (10), with Environmental Science 
and Ecology heading the batch. 
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Figure 10: Top twenty subject areas. 
 
Top funding organizations on wastewater are listed in Table (10) for total publications, total 
citation; usage count (last 180 days); and usage count (Since 2013). National Natural Science 
Foundation of China being the chief. 
 
Table 10: Top ten funding organizations 
 
Funding Organization TP TC U1 U2 
National Natural Science Foundation of China 1775 6053 31831 84585 
National Key Research and Development Program-China 232 963 4264 12428 
Natural Sciences and Engineering Research Council of Canada 149 451 1415 4072 
China Scholarship Council (CSC) 102 389 1706 4587 
Coordenacao De Aperfeicoamento De Pessoal De Nivel Superior 
- Brasil (Capes) 
89 142 629 1441 
Spanish Ministry of Economy, Industry, and Competitiveness 84 286 1074 2702 
Ministry of Science and Higher Education, Poland 58 136 259 568 
European Union’s Horizon 2020 Research and Innovation 
Program 
38 139 484 1363 
Ministry of Human Resource Development, Government of India 37 80 253 603 
Capescapes 37 37 220 418 
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TP= total publications; TC= total citation; U1= usage count (last 180 days); U2= usage count 
(Since 2013) 
 
 
 
6. Conclusion 
The current research review used bibliometric and visualization methods to analyze the literature 
on wastewater published in the Web of Science during 2019-2020. Computer packages 
bibliometrix, ScientoPy, Excel, and VOS-viewer were used for data processing and extraction of 
bibliometric indicators.  The study analyzed the overall success of wastewater researchers in 
their research pursuit, successes in productivity, and milestones in publications. The study 
answered questions related to most productive countries, organizations, and writers; preferred 
types of sources of researchers; the collaboration of authors; most frequently used keywords; co-
occurrence network in wastewater research; citations and use of influential research; top-ranked 
papers, authors by paper, degree of collaboration based on collected data. A total of 8893 
document forms were examined from different sources during the research. The Peoples 
Republic of China is noted for the higher rate of total publications, total citations, and total links 
strength. 
Nonetheless, Australia, Italy, and Germany ranked the highest for the effect of citations, 
respectively.  The Chinese Academic of Science is observed to be a highly research-producing 
organization on wastewater. Liu Y of Zhongyuan University Technology and China was noted to 
have the most prolific authors impact through publications and quotations, emphasizing total 
publications, total quotations, total relationship strength, and citations influence, Start Year 
Publication, h index, and g index. The coverage of wastewater aspects within different fields 
included cleaner production; engineering: environmental chemical water; environment; 
environmental: management, science and technology pollution protection; desalination; 
hazardous materials; pollution research; process safety; separation and purification; science; 
technology; and water: process, treatment, research science, and technology. The dominance of a 
fourth shared publication criterion asides three and five authorship relationships. The article 
Multifunctional Iron-Biochar Composites for The Removal of Potentially Toxic Elements, 
Inherent Cations, And Hetero-Chloride from Hydraulic Fracturing Wastewater received the 
highest quotes among twenty. The map of country collaboration suggested a major collaboration 
between the fringes of Europe, America, and Asia. Notably are these connections where 
wastewater reclamation and reuse are flourishing. Of the African and Middle Eastern sectors, the 
trend of reduced cooperation is clear. 
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